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AB It is known that a signal peptide is required for the 

import of a protein into mitochondrial matrix. It is also known that a 
signal peptide can be attached to any protein and allow 
it to be imported. We recently reported that the rate of import of rat 
liver mitochondrial aldehyde dehydrogenase precursor was slower than that 


of ornithine transcarbamylase percursor (Wang TTY, 

Farres J, and Weiner H. Arch Biochem Biophys 272, 440-449, 1989). It was 
not known if the,^^f f erence in the rate of import ^^s related to the fact 
that the mature ^Btion of aldehyde dehydrogenase^^ larger (500 amino 
acids compared w^5i 322 amino acids) or because the signal peptides were 
different. We further showed that treatment of the mitochondria with 
alcohols caused an inhibition of the import of the precusor of aldehyde 
dehydrogenase but not that of ornithine transcarbamylase 
. In the present study we constructed chimeric proteins that contained 

the 

signal peptide from one precursor protein and the mature 
portion from the other. We found that the rate of import was related to 
the overall size of the precursor protein. Consistent with this 
observation was finding that a truncated aldehyde dehydrogenase 
precursor, 

which contained 317 amino acids, was imported more rapidly than was the 
authentic precursor. Consistent with this finding was the fact that 
butanol caused the inhibition of only the large precursor proteins. Thus, 
it appears that size of the protein being imported is a major 
determinant 

of the rate at which a precursor protein is imported into mitochondria. 
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AB The amino acid sequence of the N-terminal leader peptide of the 

mitochondrial enzyme ornithine transcarbamylase was 

deduced from a cDNA clone obtained from a rat liver cDNA library. The 
sequence is remarkable in being highly basic, having 4 arginine, 3 
lysine, 

1 histidine, and no acidic residues in a total of 32 residues. The 
leader 

sequence has no extensive hydrophobic stretches, has 72% homol. with the 
leader peptide of human ornithine transcarbamylase, 

and in terms of its basic character, resembles the N-terminal extensions 

on a no. of fungal mitochondrial and pea chloroplast proteins. Thus, the 

basic nature of these leader peptides may constitute the signal for 

mitochondrial import. 
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TI Liver mitochondrial aldehyde dehydrogenase: in vitro expression, in vitro 

import, and effect of alcohols on import. 
AU Wang T T; Farres J; Weiner H 

CS Department of Biochemistry, Purdue University, West Lafayette, Indiana 

47907. 
NC AA08512 (NIAAA) 
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AB An in vitro expression plasmid (pGRAP) that contained the cDNA coding for 
the rat mitochondrial aldehyde dehydrogenase precursor was constructed, 
mRNA was synthesized then translated, and the in vitro synthesized 
precursor of aldehyde dehydrogenase was used in an in vitro import assay. 
As expected the 19 amino acid signal peptide of the 

precursor allowed import of the precursor into rat liver mitochondria. 
This in vitro system was used to examine the effect of alcohols on 
import. 

It was found that the alcohols (ethyl, butyl, hexyl, and octyl) tested 
inhibited the import of the aldehyde dehydrogenase precursor. 
Pretreatment 

of the mitochondria with alcohol was responsible for the inhibition. The 
inhibition appeared to be relatively specific for pre-aldehyde 
dehydrogenase as the precursor of ornithine 

transcarbamylase was still imported in the presence of alcohols. 
Of potential physiological significance was finding that ethanol 
inhibited 

import in a dose-response fashion; 50% inhibition occurred at 75 rnM, a 
concentration achievable during the ingestion of alcohol. In addition, 

the 

concentrations of alcohols required to produce an inhibitory effect on 


import decreased as the hydrocarbon chain length of alcohols increased. 
The inhibitory effect of alcohols appeared to be specific as other 
solvents examinecjjgid not inhibit import. We post^tete that alcohols may 
perturb the mito^Bndrial membrane and affect the^^ceptor-translocator 

necessary for the import of the aldehyde dehydrogenase precursor. 
CT Check Tags: Animal; In Vitro; Support, U.S. Gov't, P.H.S. 
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Translation, Genetic: DE, drug effects 
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AU Horwich, A. L.; Kalousek, F . ; Fenton, W. A.; Furtak, K. ; Pollock, R. A. ; 

Rosenberg, L. E. 
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DT Journal 
LA English 
CC 7-5 (Enzymes) 

AB The cytoplasrnically synthesized precursor of the mitochondrial matrix 
enzyme, ornithine transcarbamylase (OTC) , is targeted 

to mitochondria by its NH2-terminal leader peptide. Study of addnl . OTC 
precursors, altered in either a site-directed or random manner, reveals 
that (a) the midportion, but not the NH2-terminal half, is sufficient by 
itself to direct import, (b) the functional structure in the midportion 


is 

the 

net 


unlikely to be an amphiphilic . alpha . -helix, (c) the four arginines in 
leader peptide contribute collectively to import function b conferring 


pos. charge, and (d) surprisingly, proteolytic processing of the leader 
peptide does not require the presence of a specific primary structure at 
the site of cleavage in order to produce the mature OTC subunit. 
ST leader peptide midportion mitochondria ornithine 
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IT Mitochondria 
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